Introduction 44
Development of strategies to understand and address global environmental challenges, including 45 biodiversity loss, requires the production, transfer, exchange, and use of knowledge between 46 scientists, policy makers, practitioners, and the wider public (Fazey et al. 2013 ; Graham et al. 2006 ; 47 Jolibert and Wesselink, 2012) . Engagement with end-users to understand their needs is an important 48 component of global knowledge production processes as it provides insight into how, and even 49 whether, the resultant knowledge may be used and by whom. 50 The demand for applied and impactful research and decision support tools is increasing (Matthies et 51 al. 2007 ; Reed et al. 2014 ; Shove and Rip, 2000) . The growing expectation, and at the same time 52 challenge, for knowledge producers is to develop user-inspired and user-meaningful knowledge 53 collaboratively (Raymond et al. 2010) . In response to this, end-users are increasingly being engaged 54 in knowledge production processes, resulting in changes in the way that knowledge producers, end-55 users, and other stakeholders interact (Contandriopoulos et al. 2010 ). End-user engagement 56 processes have been used in various disciplines, sectors, and geographies; however, empirical 57
analyses of global scale end-user engagement processes, specifically those related to global 58 transdisciplinary knowledge production, remain relatively scarce (Garard and Kowarsch, 2017 ; 59
Hulme, 2010; Montana, 2017; Shove and Rip, 2000; Turnhout et al. 2016) . 60
Biodiversity conservation is often referred to as a transdisciplinary field because it incorporates a 61 plurality of perspectives and motivations (Mace, 2014; Wilson, 1999) International Union for Conservation of Nature (IUCN) is a global environmental network with a 64 transdisciplinary governance structure and a membership that consists of members from 65 government, civil society, indigenous communities, business, and academia (Holdgate, 1999) It is difficult to trace the exact time at which, and processes through which, the KBA concept gained 86 wider international recognition; however, the first indication of a growing awareness and diffusion 87
of the concept appears to be a side event during the Convention on Biological Diversity (CBD) 88 The purpose of our combined use of end-user interviews and the online questionnaire engaging end-145 users was to seek, document, and consider end-users' needs and concerns to inform the 146 development of the KBA Standard. We did not aim to reach consensus on any specific topics. 147 148
Qualitative interviews 149
We conducted semi-structured end-user interviews and focus groups between 2012 -2014 with 150
representatives from intergovernmental agencies, private sector, national and regional government 151 agencies, and civil society. A typology of end-user groups to target for the interviews was developed 152 through deliberation during the first technical workshop (IUCN, 2012). We interviewed 45 end-users; 153 however, as some end-user opinions were solicited in focus groups, this resulted in a total of 24 154 interviews. The end-user groups interviewed are described in 
158
The interviewees were selected from IUCN's existing network of collaborators and contacts using a 159 combination of non-probability sampling techniques: (i) purposive sampling (selected based on 160 characteristics of the population and the objectives of the research); (ii) convenience sampling 161 (selected due to convenient accessibility), and (iii) snowball sampling (selected based upon existing 162 interviewee recommendations). Our interviewees consisted mainly of end-users with an existing 163 level of engagement with, or knowledge of, the KBA Standard. The interviewees were involved in co-164 editing and co-authoring the interview transcripts, which enabled us to gain permission for their 165 publication in Dudley et al. (2014) . 166
The open-ended questions presented were the following: 167 The results from these interviews provided initial insights about end-users' needs and concerns, 175 which informed the development of the online questionnaire described below. 176
Online questionnaire 177
The online questionnaire was developed from the initial analysis of the qualitative interview data 178 and it was distributed via email through the IUCN network to more than 18,000 potential 179 respondents. The full questionnaire can be found in the Supplementary Data A. The 
199
The questionnaire was structured as follows: optional questions regarding respondent's sector of 200 employment, institution/organisation, nationality, and country of employment were presented first. We received 173 responses to the online questionnaire. There was remarkable convergence of 222 opinion for many items (we defined convergence as questions with an inter-quartile range of one. 223
Five items, however, resulted in a divergence of opinion (we defined divergence as questions with 224
an inter-quartile range of two (see Supplementary Data B for the descriptive statistics)). Quotes from the open-ended questionnaire questions are also included. For 242 simplicity, from this point onwards, 'disagree' represents a consolidation of 'disagree' and 'strongly 243 disagree'. Likewise, 'agree' is a consolidation of 'agree' and 'strongly agree'. We do not interpret 244 'neither agree nor disagree' responses here; however, this response option allowed us to keep 245
Commented [RV1]:
Would interpret Q5 as slight divergencethere's still nearly three quarters of respondents who agree, and 13% who are neutral undecided opinions separate from the rest of the data. In this case, as responses become more 246 divergent the number of 'neither agree nor disagree' responses increases, which could be further 247 indication of the challenging nature of these particular topics. 248
Relative value of a global standard compared to varying national approaches 249
During the interviews, the end-users questioned the difference between sites of global importance 250 and sites of regional/national significance. Many, particularly those involved in natural resource use 251 and land-use decision-making, indicated that they required information about sites of national 252 importance, as well as sites of global importance. Others indicated that they needed guidance on 253 how to bridge global KBA data to local contexts. Concerns were also raised about the global focus 254
KBAs, including whether: (i) global priorities could undermine national priorities; (ii) it could be 255 perceived as a top-down approach; and (iii) this could result in a lack of interest or engagement at 256 the national and/or sub-national level. Only marginally more end-users agreed (38%) with this statement, than those who disagreed (34%). 366
367
The use of mixed methods therefore enabled us to determine and understand end-users' needs and 368 concerns in great depth and breadth. The high level of convergence in opinion for many of the topics 369 provides a good level of corroboration and certainty for these findings and suggests that these are 370 areas of broad consensus. We further explore and interpret the main areas of divergence in opinion 371
here and reflect upon how they were considered and/or addressed during the development of the 372 KBA Standard and through an evolving KBA governance structure. 373 374
Discussion 375
The end-user input was incorporated into the process of developing the KBA Standard and it also 376 informed decisions related to the establishment of new KBA governance structures to support the 377 implementation of the KBA Standard. This was done to ensure the usefulness and relevance of the 378 resulting KBA Standard and associated data and demonstrates the pragmatic and applied nature of 379 the end-user engagement process. 380 381
Addressing divergent end-user opinions 382
The difference between the answers to Q5 and Q6 (relative value of a global standard compared to 383 varying national approaches) is informative as this suggests that approximately half of respondents 384 who think that national processes may be undermined by KBA identification see this as a negative 385 implication, whereas the other half as a positive implication. The implications of national level KBA 386 identification was the subject of many exchanges that occurred during the wider global stakeholder 387 engagement process and clarification and guidance was consequently integrated into the KBA 388 Early in the process (during the Framing Workshop (IUCN, 2012) ), we defined, categorised, and identified end-users in a participatory way. We also co-developed a typology of end-users that is documented in the Framing Workshop Report (IUCN, 2012: 24-25) . This helped to target specific end-user groups for the interviews and helped us to evaluate the representativeness of our questionnaire respondents ( Table 2) Use a mixed methods approach to determine end-users' needs and concerns. Qualitative end-user interviews are useful for determining their main needs and concerns and for providing in depth understanding; however, these should be complemented and substantiated using additional methods, such as a questionnaire, with a larger group of endusers for an increased breadth of understanding.
We used mixed methods to determine endusers needs and concerns during the engagement process. This paper provides a detailed account of the results obtained through the use of mixed methods. This helped to identify the main areas of convergence and divergence in end-user opinion (Figure 1) . It also helped us to explore these topics in great depth and breadth.
-Process Transparency
Design, document, and communicate a clear and transparent decision-making process for how end-user input will be integrated. Ensure that this process is openly communicated to end-users and feedback mechanisms are in place to evaluate the process and outcomes. It is important to systematically and transparently consider and address the input received and follow-up with endusers with decisions/results/outcomes as early as possible. Relates to ISEAL (Principles 4, 6, 7, and 8) and Reed et al. (2014) 
(Principle 4).
We documented end-user interviews in Dudley et al. (2014) , including each interview report being reviewed and co-authored by the end-user interviewees themselves. End-user questionnaire details and results are provided in this paper (Figure 1) . Further process transparency on decision-making processes would have clarified how we planned to use end-user input to inform the development of the KBA Standard. By evaluating our engagement process against existing good practice principles (ISEAL, 2014; Reed et al. 2014) we were able to reflect upon how we could have better communicated how we planned to use end-user input.
-Resources
The design and implementation of a meaningful end-user engagement process requires resources. Consider the financial and human resources that will be needed. Do not underestimate how long end-user engagement will take and be prepared to adapt the process based upon the available resources, context, and needs and concerns of end-users.
We reported on the time and resources required to engage end-users here in this paper (Section 2.3). This helped us to consider the efficiency and effectiveness of the approaches that we used and will help to inform the work of the KBA Consultative Forum and the design of future similar processes.
-On-going Engagement
Design and implement on-going end-user engagement processes and/or governance structures beyond the initial project where relevant and/or needed. Relates to Reed et al. (2014) 
(Principle 5).
Ongoing engagement with end-users is supported through the establishment of the KBA Consultative Forum (Section 4.1). This helped to enable on-going dialogue with endusers.. 
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